Role of renal hemodynamics and arterial pressure in aldosterone "escape".
This study examined the importance of changes in renal hemodynamics and renal artery pressure (RAP) in allowing the kidneys to escape from the chronic sodium-retaining effects of aldosterone (Aldo). In five dogs in which RAP was permitted to increase during Aldo infusion (14 micrograms/kg/day), sodium excretion (UNaV) and fractional sodium excretion (FENa) decreased markedly on Day 1 and then returned to control on Days 2 to 4 of Aldo infusion as RAP and glomerular filtration rate (GFR) increased 15 to 19 mm Hg and 20% to 24%, respectively, and remained near these levels during 7 days of Aldo infusion. In seven dogs in which RAP was prevented from increasing with an electronically servo-controlled aortic occluder, UNaV decreased from 256 +/- 3 to 117 +/- 9 mEq/day on the first day and remained at 70 to 80 mEq/day below sodium intake for 7 days of Aldo infusion. Cumulative sodium balance and sodium iothalamate space increased 610 +/- 39 mEq and 3729 +/- 397 ml when RAP was servo-controlled, causing ascites in most of the dogs, while mean arterial pressure did not plateau but continued to rise to 59 +/- 3 mm Hg above control after 7 days of Aldo infusion. When the servo-controller was stopped and RAP was allowed to rise while Aldo infusion was continued, GFR rose to 126% to 136% of control, FENa increased markedly, UNaV increased to 579 +/- 64 mEq/day on the first day, and the dogs returned to normal sodium balance. These data indicate that an increase in RAP, which raises GFR and FENa, is essential in allowing the kidneys to escape from the chronic sodium-retaining action of Aldo and to achieve sodium balance and a stable level of arterial pressure without severe volume expansion and ascites.